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(57)Abstract: 

PURPOSE: To implement a low threshold value and high efficiency, 
by forming a high resistance layer around a light emitting region by 
proton implantation, thereby decreasing leakage of injected current 
and injected carriers in the lateral direction. 

CONSTITUTION: In a semiconductor layer beneath groove parts 30 
and 31 at the outside of a ridge waveguide 10, high resistor layers 
20 and 21 are formed at the depth of about 1pm by proton 
implantation. By the formation of the high resistance layers 20 and 
21, currents, which flow and expand in the lateral direction in an p- 
type InGaAsP guide layer 5 from a p-type InP layer 61 of the ridge 
waveguide 10, can be reduced. Diffusion of carriers to an InGaAsP 
active layer 4 at the outside of the ridge waveguide 1 0 can be < 
blocked. 



9. 

4? 



X. «? -tt. 

* *g ic 

O. O. V 

■ *»<*•*» 

< < < *r 

9 O -O 
c c c 

a T ts 

. * f m *V T' 



I 

'HE 




http://wwl9.ipdl.inpit.go jp/PAlfr^^ 



6/7/2011 



® n Vf ta 



®^HiH^^l(A) BS62 - 43193 



©Int.Ci." 

H 01 S 3/18 



7377- 5 F 



S4> 



5BfP62^( 1987) 2 ^256 



^Mcff^ 5fcsf# l (£5*) 



©4f SH PS60- 183328 
©Hi m PS60( 1985) 8 ft 20B 



b 



mscsRtES 5 t a 33S i # b Attn 

3tefitfWBE2 5 T g 33g 1 -t 



*b m * 

n fc p m m m s * m i * ^ & o ¥ # £ s ± t z « 



#7 r -f x r a li X IB fls a* A & t:: j» 

PBH))£ S £ ft. T 3fc tz fr\ ^i^f^SIi 
£ /I (7y a ^ h T if * r t i>< \z tc a . t tz 

«S it £ L*t. 9 v *?-(R.S.Tucker) 
n — (Journal of Lightwave Technology) t£ <n 1984 
^ 3 ft. , I50(:^f »J y i> - V x - -r ?y 4 K 



— 441 — 



gjtri I. J5JB«^- K^*0»jcti J8*««^>H 
<8J_t$(5<75liLPJB ^xvf > ^i" * *T It T & v* d 

Jt*InGaAsPiStt»4T'i> & flF H ± T S 

InGaAsPXM K 1 51*1 £ « 3& fa 1= fit £ * & 

9. &$SBBfig*<5QmA:^ A>70mA*t 

ffi £ £ =Cf iSI* o X t 4 o T fc. ^501^^1" 
£StSi&*> x/^i. RWIESU-JdX L * v*-C-£r® 
?£ S T & IE « {£ & ^ £ -1* fa 1" § t lkA/cm* A» ^ 
2kA/cm 2 riMS ^ ft * Z t U y £> ^$£?&10<7>*S 

ItlSmA^ ^ 30mA *~ K <0 iii ^ ^ ft & gr "C & 

120, 21*<J£fi£2 ft X S CL t -Vh C<7>^{SDt 
J8 20, 2l£f2fi£"t"£ ^ tt, »J * i^&ftSBlOO 
p^InP/geiri^p^InGaAsPtf «•< K JB 5 fc « # 

OnJ^InPg^l ICnffMiiP'* v 7 r Jf2(Sn K — T, 
* * ■) T i£ S5Xl0 17 cm- 3 . l£ 3 1.5pinK n ^ 
InGaAsP # 4 K JB 3(% * ift A I- L T 1.3pm<0 f&lfc, 
I?$0.2jim.SnK--r, * * 'i T z£g5Xl0 17 cm- 3 ). 
/ K — -/InGaAsP gftl4l»ft 81 i: I tl. 
55pm *0 UL J£ $ 0.08pm). pBInGaAsPtf ^ KiB 
5(«#ftft£ L "C 1.3pm^M^,Zn K — 7*, 4r V T 
ig^7XlO" C m- 3 , ^ ? 0.2pm). pE2InP? 9 v K Jl 
6(Zn F - T", ^ t ') T S glxl0 l8 cm- s ( # S 1. 
5pm). p^InGaAsP^ V 9 9 h Jg 7(IE ^ L T 

1.3pm O fl Za K- r, * * 'J T S E 



9*IS|UaB2- 43193 (2) 

(RW)a»a* *^ ac^ l ^ ^ teas 

^^c^^$[5±^coS5ia^2^^:^c7) ? 7 y K_Bffll*ft 
^r^^c < I bfo^t, mtZ&2&l£ : f&en 9 =7 -v KS 
feMt*.L^4ft. III«£**lfc«aT»i:, 

?x ic mm * m ^ x « <7) ^js i?n z nm \z 

lxlO I9 cm-. 3 f i??lpm)^r)(Sy:«:lS i" s^^ii ^ 
7 * V V v r ^ 7 < <r> ^ffi J: 0 . 7 * f v i? 

Au y v * '* ^ — >- 100 * ^ S II •> * ^ N ± ^ ^ 1" 
InGaAsP^ y f 9 h ® 7. p^IaP® 6 £ , 
x -y -f ^ T + 2>c w tt ^ o iS & ffi li, 

InGaAsP InPoS j^i7f ^/St**, ffe o 

p^ InGaAsP ?T «< K Jf 4*'S£ii + * . ^ -y ^ >• ^ O 
^§P30,31^fl^til0pm. 2 OtgSP30 t 31tw i o T ft 
i fl t 'J 7 ^ & <i5pmT ^> 5 c Ik 
r <73^"S <0 x ^> ^20(c)^^-r^Ci»^3O. 
31coT^^7"o h >fT*?a^ : S:t7V^<&^S20 t 

EEU20kV^ ^150kV^^3:IT^a^. K — xati 
1.0X10 16 /cm- 2 -C h « S20<O ? I* *U 
1pm t *otz. ^tw^2!l(d)C^-r^^Au> -y 
^ — VIOO^ a — — * * 'J ^ ^tff(kI + l2)."CHt 



«J -y ^»tt»10<OjbS5^SiO2*ftll!Kll0tt, ««a 

Cac-fttlz, p<M&JK : 3&120 2: LTCr/AuK, nffi 
&J55«gl30t LTAuGeNiBt*#J*L-'t3IS*\»j* 

L t C ftHfi9{£ (i25mAA> 
40mA k, E{£tf;/§20,2l£f2j5S; L ^fR-?(zit-< 
20mA*\fc30mASK»* L fc. 8 fifiBtt ? 

*i «&tt*4(oas«a;iB30 f 3iT-*4 ftfc» 

410*1* — O * * "J T O&ffcri' /Jv £ £ t ictfc * {j . 

2co3£Jfe0ti $:^tRWS^^^ — -*f Bff ffi 0 A 

L t v>-5 I t fc.fc fflf £ (;Tg*£201K nff^ 
InPS«E-C« * < pl&li&gfc&m v* ft? & 9 . 
'< -/ 7 r J8202lip^InPS tc * o T n £ ^ 4i 

AuGeNi^n<iB^^130 kn^InGaAsP ? J* /f 

*CWI& ft* i& « ^10^)^^ O110°C 
120 B C-i:lfi3±i- £ * fc\ ^iHl^a^ffiti^ 



14IH0SB2- 43193 (3) 
') Tig^^l0 14 -10 15 cm- 3 ^|gjaTlw/J^ v> * fc a* 

fe«Jfc«»41Jart*>£S*'ttpFJ»T t 'h S 

SftttJi3GH8i»A>4GHzt a»^ttft3KLfc; IfcigM 
iitttJSU'M 7 X3)*££IS:£ 30mA*)' tf— 

.WflSLfc t i ^4Gb/sc7>^S^^t 

»«c h z t *<t- $ tz. * tz* 

*2SkJim-Cftt,iX2>Z £ tz. -To h va= AX 

* k ^> a «F ^ m * ^ £ * S 0 70-80% t £ v> 
(^2*75^^^) 



♦g-Ccoi^^^iii: Lt -3dB £ & IS i£ & <i 
5GHz* k ^ SGHz^ig lw i -c ± L fc . 
(^3f0^m^) 

* to *30 *J6W * »4S(a) ( (b)coWH5 

E2T^t. i*<f5 .ft 12; ^4l2(a)tf0 g v ->* 

^ 10^ + ^S5co A-Bco 12 X'Tji -f $15^ ^ ftTr ® 

s l fz #4 0(b> m * n -c ^ ^ m \z . P ^ 

InGaAsP^r -f K 1 5co _tSP tz m * 700 A/S K92900A co 
®^l&-?-150*^^? v» S .£ -colo]iff 

fSa^^Wfr w-^f k <t 0, ® «f^-?150^ ABM 
2900A hVt&Z tX.Zftm$i&(n 1.550pin# s£ T ^ 

K r A * £ * HJIJW2. S#tf}*»l£t2. ^ 

^15012 SIS i^S321nm^He-Cd^r X v — if ffi 
X. m^XJ&A Liz. ± tz. 

wCOlHlflf^^l50J:^p^IaP^7 -y KJB6*J «k C^p5^ 



InGaAsPrj > ? 9 h f7£ J^Jfcl" £ Bfcfc (i , ^ J. X 
r "T/U — ?(Westbrook)^aU983*£lMT w ? h 
a — ? x • U ? — X(Elctronics Letters) t£ % 19 ^ O 
423K* : fc424JCT«* LTv*%««f, h J ) / & )V 
4 > i? ry A(TMln). h 9 > * fl* 'J * ~(TMGa)£ 
if *> W « ft £ » * fflf ft t * * * MO-CVD(MetaI 
Organic Chemical Vapor Deposition)^ t f v> tz 0 

@ tfrfe^l50 £p^InGaAsP# -< K/l5fcpfc*InP® 
. 6 t <r> R3 \z&& ; U tz Z tl £n£2InP>< 7 7 ?| 
2 i: nf^InGaAsPtf 4 K 13 i: ^Ki:)^^ I X t ^ 

nftUnGaAsPtf 4 K S I£J« L i K W 

(fg ffJl co £b 

ari, #2, »3«ogeifiw-c* u fc * -5 o 



WIHD8G2- 43193 (4) 
J§20,2i£S2tfti- £ w t a*A>. fc«fcLr& 

A** U T ^ ft ^co&ix 1" * w t V 

VZtitzft. SBtefb. «»*fb£ - fc* r "C 

flc v — If tfc fifi te <b £ it £ a t *< oT 61 t 

2H <a)~(f) {±#-o^&ffl£reKi-aX^£^-t- 

(a) f (b)«**»J5<o»H^3tK««r^1-KBH, 3* 
TnP £ «. 2 (in JfcJInP y 7 7 B. 3 lin ^ 



InGaAsP #4 KB* 4 ti InGaAsP M & ff . 5(ipf£ 
InGaAsP^T^ K J§ . 6lip^InP? 7 v K S . 7IipP 
InGaAsP 3 > f ? Y M x 20, 21 li ^ ^ VL FS s 30, 
31 it S» SIT, 10 li ') -/^*S», 41 ii « * « 
61 ii 'J -/ Wttttrt ^Op^InP^ 7 y K ^, 11014 
Si02*fi*fcML i20l*pfflH4t««tS. 130lin{KI^JR^: 
15, lOOUAu/ 201<ipff2InP^*£, 
202iip?^lnP^< v 7 tM, 206iin^InP^ 7 y K 
Iff. 207(4n^InGaAsP3 > 9 7 \ 150<ilE]#ffe 



CP 

2: Br*, 
v si v 

*5 Hfi ft 

111 
u» in 

< < < 

a o o 

O ID O 

C C CI 
r- 



1? 




—444— 



94 Ml DBG 2- 43JH3 (5) 



4 



1 ' r 



A 
I 

■s 
< 

o - 
o f 



I 



o. 



0> 




o 

rO 




hl. .: 



* 3 



10 ; 'J-yi>2S;j$2S 




4 1 ; &itffi& 



120 



# 4 




lb) 



in 

fx 



•X 



o 



v S 

CL CL 

< < 

o o 




1 



—445 



